The rotational spectrum of the chiral molecule CpReCH 3 (CO)(NO) (Cp=cyclopentadienyl) has been measured between 2 and 8.5 GHz using a chirped-pulse FTMW spectrometer. Rotational and nuclear quadrupole constants for the nitrogen and both rhenium isotopes ( 185 Re & 187 Re) have determined. Initial assignment was hampered by the large coupling constants for the rhenium nuclei (χ xx =720.21 and 680.55 MHz for 185 Re and 187 Re, respectively) and the barely resolved splitting due to the nitrogen nucleus. Large (100-300 MHz) off-diagonal quadrupole coupling terms (χ ab and χ bc ) for the rhenium nuclei also complicated the fitting. Relativistic corrections were required to reproduce experimental results in ab initio calculations.
The rotational spectrum of the chiral molecule CpReCH 3 (CO)(NO) (Cp=cyclopentadienyl) has been measured between 2 and 8.5 GHz using a chirped-pulse FTMW spectrometer. Rotational and nuclear quadrupole constants for the nitrogen and both rhenium isotopes ( 185 Re & 187 Re) have determined. Initial assignment was hampered by the large coupling constants for the rhenium nuclei (χ xx =720.21 and 680.55 MHz for 185 Re and 187 Re, respectively) and the barely resolved splitting due to the nitrogen nucleus. Large (100-300 MHz) off-diagonal quadrupole coupling terms (χ ab and χ bc ) for the rhenium nuclei also complicated the fitting. Relativistic corrections were required to reproduce experimental results in ab initio calculations.
This molecule is of particular interest due to a high energy difference between enantiomers due to parity violation. For the related molecule CpRe(CO)I(NO), a frequency difference in rotational transitions of a few hertz is anticipated. A high-resolution, cavity-based microwave spectrometer is being commissioned with the aim of approaching this level of precision.
